Folic acid and sodium butyrate prevent tumorigenesis in a mouse model of colorectal cancer.
Colorectal cancer is a leading cause of morbidity and mortality worldwide, and its incidence has been increasing in recent years. The role of epigenetic modifications, including DNA methylation and histone modifications, has only recently been investigated. In this study, the effects of epigenetic agents such as folic acid (FA) and sodium butyrate (NaBu) on the development of colorectal cancer induced by 1,2-dimethylhydrazine (DMH) using ICR mice was examined. Of the mice treated in a chemopreventive manner with epigenetic agents, FA and NaBu, 15-50% developed colorectal cancer at 24 weeks compared with a 95% incidence of colorectal cancer in DMH-treated control mice. Folate deficiency can alter cytosine methylation in DNA leading to inappropriate activation of the proto-oncogene c-myc. We detected lower levels of p21(WAF1) gene expression in colorectal cancer samples, as well as significantly lower levels of acetylated histone H3, compared with samples from corresponding normal colorectal mucosa. In contrast, administration of NaBu increased levels of p21(WAF1) mRNA and p21(WAF1) protein, and was associated with an accumulation of histone acetylation. In summary, our results show that FA and NaBu reduce the incidence of colorectal cancer induced by DMH-induced in ICR mice, and therefore we hypothesize that targeting epigenetic targets should be further investigated for the prevention of colorectal cancer in humans.